The iroquois (iro) genes encode evolutionary conserved homeoproteins that participate in many developmental processes [reviewed in Development 128 (2001) 2847]. In Xenopus, the Iro protein Xiro1 is a repressor, required during gastrulation for neural plate formation, that downregulates Bmp4. During neurulation, Xiro1 participates in the pattering of the neuroectoderm. In this work, we report the cloning and pattern of expression of XCoREST, another gene repressed by Xiro1. During Xenopus development, XCoREST is expressed in territories in which neurogenesis takes place. q
Results
The iroquois (iro) genes encode conserved homeodomain proteins (Cavodeassi et al., 2001 ) that belong to the TALE superclass (Bürglin, 1997) . So far, five iro genes have been identified in Xenopus (Bellefroid et al., 1998; Garriock et al., 2001; Gómez-Skarmeta et al., 1998) . Among them, Xiro1, Xiro2 and Xiro3 have very similar patterns of expression and participate, as their Drosophila counterparts do, in proneural gene activation (Bellefroid et al., 1998; Gómez-Skarmeta et al., 1998; Gómez-Skarmeta and Modolell, 1996; Leyns et al., 1996) . We have recently shown that Xiro1 is a repressor that is also required during gastrulation for the specification of the neuroectoderm, at least in part by dowregulating Bmp-4 (Gómez-Skarmeta et al., 2001 ). In a screen to search for additional genes repressed by Xiro1 (to be described elsewhere), we have isolated the Xenopus CoREST gene (XCoREST ). Mouse and human CoREST have been identified as corepressors of REST, a zinc finger transcription factor that represses many neural genes in nonneural tissues (Andres et al., 1999; Chong et al., 1995) . Recently, it has been shown that CoREST is also an integral component of histone deacetylase complexes (Humphrey et al., 2001; You et al., 2001) .
XCoREST sequence is 82% identical (89% considering conservative substitutions) to that of human CoREST (Fig.   1 ). XCoREST expression is first detected at the end of gastrulation (stage 12.5) in two stripes at each side of the midline (not shown). This XCoREST mRNA distribution remains and becomes stronger at the beginning of neurulation (stage 13) ( Fig. 2A) . Soon (stage 13.5-14), a third intermediate stripe becomes visible (Fig. 2B ). At this stage, this pattern of expression resembles that of N-tubulin, a marker of differentiated neurons (Fig.  2C ). Indeed, XCoREST and N-tubulin mRNAs colocalize in most cells (Fig. 2D and E) . In addition to these three long- itudinal rows of cells at each side of the midline, XCoREST is also expressed in the trigeminal placode (Fig. 2B, arrow) . This pattern of expression persists as the neural plate folds to form the neural tube ( Fig. 2F-H) . At late neurula stages, XCoREST becomes expressed in territories in which secondary neurogenesis takes place, such as the eye and brain ( Fig.  2I and J) . A similar pattern is observed at tailbud stage (Fig.  2K) . We have also performed a comparative analysis of the expression pattern of XCoREST, the proneural gene Xngnr-1 , XDelta-1 (Chitnis et al., 1995) and Ntubulin in transverse sections at the level of the hindbrain of tailbud stage embryos ( Fig. 2M-P) . In the ventricular region, XCoREST is expressed in the intermediate cells in which active neurogenesis occurs (Fig. 2M ). These cells are located immediately adjacent to the inner mitotically active cells which express Xngnr-1 (Fig. 2N) . XCoREST expression domain is similar to that of XDelta-1 (Fig. 2O) . In contrast, N-tubulin is expressed in the most external differentiated cells (Fig. 2P ).
Since XCoREST was found in a screen designed to identify genes repressed by Xiro1, we compared the expression patterns of both genes. As expected for a Xiro1-repressed gene, XCoREST mRNA is located at the borders of the Xiro1 expressing territories (Fig. 2L) .
In summary, XCoREST expression initiates after the onset of expression of the proneural genes Xngnr-1 and NeuroD (Lee et al., 1995) , at about the time of that of N-tubulin. XCoREST expression demarcates all territories in which neurogenesis occurs. During secondary neurogenesis, similarly to XDelta-1 and XMyT-1 (Bellefroid et al., 1996) , XCoREST is expressed in the intermediate cells of the ventricular zone and not in those terminally differentiated. This indicates that XCoREST mRNA is present in those cells in which the neuronal differentiation is taking place.
This expression profile is in sharp contrast to that of mouse CoREST, which at stage 8.5 is expressed mainly in head mesenchyme and, at later stages, is ubiquitous expressed (Grimes et al., 2000) .
